Corticosterone impairs MHC class I antigen presentation by dendritic cells via reduction of peptide generation.
The presentation of viral peptide-MHC class I complexes by antigen presenting cells, such as dendritic cells (DCs), is obligatory for the generation of antiviral effector and memory CD8(+) cytotoxic T lymphocyte (CTL) responses. Prolonged psychological stress is immunosuppressive and undermines primary and memory CTL-mediated antiviral immunity; however, the mechanisms involved are unknown. Using a panel of novel reagents and techniques, we quantitatively measured the effect of the stress-induced hormone corticosterone (CORT) on the efficiency of DCs to process and present virally expressed antigen, characterized the conditions for this CORT-mediated effect, and delineated the components of the MHC class I pathway that were affected. We found that physiologically relevant levels of CORT, prior to infection and acting via the glucocorticoid receptor, suppressed the formation of peptide-MHC class I complexes on the surface of infected DCs. We further showed that this suppression of peptide-MHC class I complexes is via the action of CORT on elements of the class I pathway upstream from TAP that are involved in the generation of antigenic peptides. This CORT-mediated suppression of peptide-class I complexes on DCs also resulted in a marked reduction of their ability to activate a specific T cell hybridoma. These findings offer a mechanism contributing to the stress-induced suppression of host defenses against viral diseases and have implications for the efficacy of antiviral vaccines. At the most fundamental cellular level, this impairment of antigen processing has implications for the regulation of protein degradation in all cells, which is critical to many aspects of immune function.